Review question/objective: The objective of this systematic review is to explore heart failure patients' experiences of mobile-phone based telemonitoring in self-care.
Background
H eart failure is rapidly increasing in prevalence and it is one of the most common reasons for morbidity, hospital admissions and high readmission rates.
1,2 Total 30% of individuals aged 55 years and over will develop heart failure during their remaining life and only 35% will survive 5 years after the first diagnosis. 3 Heart failure is a complex chronic syndrome that is usually the result of any cardiovascular disease, cardiac structural defect or birth defect. Typical symptoms of heart failure include fatigue, shortness of breath at rest or on exertion, signs of fluid retention in the body, swelling of the ankles and rapid weight gain. 4 Although there is little evidence about the benefits of long-term lifestyle interventions, multi-professional and tailored patient education have been shown to enhance patient self-care in their daily living. [5] [6] [7] Self-care is defined as the process whereby individuals perform the daily activities that maintain or restore health and wellbeing, prevent illness and manage symptoms of chronic illness. 8 Self-care activities are important throughout the life span, but the need for complex self-care increases with age, particularly with chronic conditions such as heart failure. 8 Self-care of patients with heart failure consists of self-care maintenance and self-management.
9,10 Selfcare maintenance includes activities such as daily weighing and medication intake that are required to maintain physiological and treatment adherence. 9 A focus of self-management is autonomous health and illness-related activities.
11 Self-care management refers to the decision-making response when symptoms are getting worse, symptom evaluation, treatment implementation and evaluation of self-care activities. 9, 10 In addition, self-management of chronic conditions often requires self-monitoring, which is defined as awareness of body symptoms, sensations, daily activities and cognitive processes. It also includes measurements, recordings and observations that inform cognition or provide information for independent action or consultation with healthcare providers. 11 Heart failure patients' attempts at selfcare fail for a number of reasons. 8, 12, 13 Difficulty engaging in effective self-care and therapy is common and it is manifested in patients with heart failure as non-adherence to the recommended treatment plan and failure to seek treatment for escalating symptoms in a timely manner. 8 Heart failure patients demonstrate remarkably high rates of nonadherence with medication taking (from 40% to 60%), and dietary non-adherence (from 43% to 92%), and 20%-64% of heart failure readmissions are due to a lack of adherence. 8, 10 Positive effects of self-care interventions, though not all statistically significant, have been reported in patients with heart failure; these effects include a reduction in the number of hospital readmitted patients, a decrease in mortality and an increase in quality of life.
14 Comprehensive knowledge of signs and symptoms of heart failure, medical treatment, nutrition and exercise, as well as its effects on mental health, support heart failure patients' commitment to self-care. 10 Patient education and counseling is a combination of learning experiences influencing behavior change, producing change in knowledge, attitudes and skills that is needed to maintain and improve health status and self-care. 15 In general, patients are physically and psychologically unprepared for learning during hospitalization. Furthermore, patients' anxiety, level of illness and cognitive function can influence their ability to engage in self-care activities. 11, 15 Therefore, the main goals of patient education for heart failure patients include increased participation in decision-making and self-care, maximization of patient coping skills and promotion of a healthy lifestyle. 15, 16 Nowadays treatments and self-care for heart failure are increasingly technology driven and patients are expected to take responsibility for self-care of heart failure and modify their behavior to maintain and improve their health. 10 According to a literature review, technology-based disease management and telehealth, such as self-management programs delivered via the internet, web-based health interventions and mobile phone-based telemonitoring, have been shown to significantly improve heart failure patients' self-care behaviors of daily weighing, medication management, exercise adherence, fluid and alcohol restriction, salt restriction and stress reduction. 17 Technology-based disease management interventions appear to be effective in several ways and improving patients' participation in self-care. 18, 19 Recent studies indicate that remote monitoring may be an effective strategy for improving heart failure health outcomes and reducing costs by providing real-time physiological information to health care providers and increasing self-care. 20 A description of a mobile phone-based remote monitoring system was provided to all study participants (n ¼ 94) prior to eliciting any feedback. Patients were also walked through a prototype system, demonstrating the steps that they would have to take for the proposed remote monitoring. 20 Mobile phone-based remote monitoring systems are being proposed because mobile phones have considerable computational power while being relatively inexpensive as compared with dedicated remote monitoring hardware. Furthermore, these systems also have the added benefit of being portable, enabling patients to be monitored anywhere that has mobile phone reception. 21 A few studies have investigated the perceptions of different patient populations regarding mobile phone-based remote monitoring, such as for asthmatic and hypertensive patients. 21 However, heart failure remote monitoring has additional challenges and its management requires several different parameters, for example, dizziness, fatigue and weakness to be monitored, resulting in greater complexity and a delayed response to a worsening heart failure condition which could have critical consequences. Furthermore, the average heart failure patient is often older than patients with other chronic illnesses, which could result in them being less willing and able to use certain technologies. Research on heart failure patients' experiences indicates that patients suffer from significant losses in many areas of life and are required to make significant adjustments in many areas of their daily living. 13, 22 Literature that has explored the experiences of patients with heart failure indicates that patients appear to undergo a process of taking on a new identity or new self and, therefore, their self-care behavior is limited. 13 The experience of heart failure is individual, but the integration of a new identity with the patient's sense of self has a major impact on the effectiveness of treatments offered. 13, 23 Therefore, nurses' knowledge and understanding of the experiences of heart failure patients are an essential and ethical component of care. Studies of technology-based disease management interventions provide evidence of a gap between patients receiving and understanding information on self-care in heart failure. 14, 23 Furthermore, research that explores patients' experiences of living with heart failure is limited therefore a systematic review is warranted. 23 
Inclusion criteria Types of participants
This review will consider studies describing adult heart failure patients, aged 18 years or older.
Phenomena of interest
This review will only consider studies that describe heart failure patients' experiences of mobile phonebased telemonitoring in relation to self-care in the home.
Context
The context for this review is self-care. 
Types of studies
This review will consider any interpretive studies that draw on heart failure patients' experiences of mobile phone-based telemonitoring in self-care. The review will consider studies that focus on qualitative data including, but not limited to, designs such as phenomenology, grounded theory and ethnography.
Search strategy
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilized in each component of this review. An initial limited search of PubMed and CINAHL will be undertaken, followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe the article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Third, the reference lists of all identified reports and articles will be searched. The search for unpublished studies will also include: Grey literature (e.g. conference materials, internet pages and documents of ministries, WHO, health care organizations and associations).
Initial keywords to be used will be: heart failure patient, adult patient, elderly patient, elderly people, heart failure, congestive heart failure, congestive heart disease, self-care, self-monitoring, self-management, mobile-phone telephone, telemonitoring, web-based, home care, self-care.
Assessment of methodological quality
Qualitative articles selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardized critical appraisal instruments from the Joanna Briggs Institute Qualitative Assessment and Review Instrument (JBI-QARI) (Appendix I). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Data extraction
Qualitative data will be extracted from articles included in the review using the standardized data extraction tool from the Joanna Briggs Institute Qualitative Assessment and Review Instrument JBI-QARI (Appendix II). The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Data synthesis
Qualitative research findings will, wherever possible, be pooled using the JBI-QARI. This will involve the aggregation or synthesis of findings to generate a set of statements that represent that aggregation, through assembling the findings' (Level 1 findings) rated according to their quality and categorizing these findings on the basis of similarity in meaning (Level 2 findings). These categories are then subjected to a meta-synthesis to produce a single comprehensive set of synthesized findings (Level 3 findings) that can be used as a basis for evidence-based practice. Where textual pooling is not possible, the findings will be presented in narrative form.
